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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. 103(a), the examiner presumes that the 
subject matter of the various claims was commonly owned at the time any 
inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 
U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 
U.S.C. 103(a). 

1) Claims 8-17 and 21-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ono (US Pg Pub No. 2002/0017234) in view of Sakurada (US 
Pg Pub No. 2003/0116082). 
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With respect to claims 8-17 and 21-23, Ono '234 teaches the fabrication of 
single crystal silicon crystal ingots from raw material via the Czochralski (Cz) 
method, whereby it is taught that the single crystal product is produced having a 
substantially defect free region in the DZ (Denuded Zone) which is generally 
understood to be in existence outside the OSF region, whereby it is in a radial 
outwardly form given that the desired intention is to fabricate round single crystal 
wafers (See Abstract, Sections 0003-0004). 

Furthermore Ono '234 teaches a series of cooling rate steps (each of which 
anticipate the claimed ranges for the temperature rate given the broadness of 
claimed invention) that fall within the range as prescribed by the claimed invention 
such as". . .the single crystal is a silicon single crystal produced by the Czochralski 
method by selecting a cooling rate of not less than 7.3°C/min in the temperature 
range of 1200-1050°C (anticipating 1 150°C-1080°C range) in the step of pulling up 
and a cooling rate of not more than 3.5°C/min in the temperature range of 1000- 
700°C. The method of manufacturing epitaxial wafers according to the present 
invention is characterized in that an epitaxial layer is grown on the surface of 
silicon wafers sliced from that single crystal. 
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The rapid cooling in the temperature range of 1200-1050°C. in the first stage 
of the cooling step to be controlled in pulling up the second single crystal produces 
the same effects as the cooling of the first single crystal. Further, the subsequent 
slow cooling in the temperature range of 1000-700. degree C (anticipating 1050- 
950°C range), in the next stage is based on the finding from the results shown in 
FIG. 1 that the oxide precipitate nuclei formed can be grown and rendered more 
thermally stable by such slow cooling. 

Within the temperature range of 1000-700°C (anticipating the 950°C range)., 
a slow rate of cooling of not more than 3.5°C./min is employed, as mentioned 
above, since as indicated by the results of the pulling rate changing test mentioned 
above, such cooling rate produces sufficient effects of slow cooling to stably 
increase the density of oxide precipitates. (See Sections 0031-0033). 

However Ono 234 fails to explicitly disclose an interstitial-type and vacany- 
type defects non-existence via controlling the V/G value as indicated by a growth 
rate (V) and a temperature gradient (G) near a growth interface, nor the specified 
diameter growth and whether a magnetic field is employed. 

In the same field of endeavor pertaining to single crystal growth of silicon 
ingots, Sakurada 082 discloses the controlling of V/G values with respect to the Cz 
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growth of the silicon ingot as a means of preventing defects from incurring in the 
single silicon crystal ingot (See Sections 0010-0015), as well utilizing an MCZ 
growth technique allowing for the diameter of the crystalline ingot to reach as 
much as 200mm in diameter (See Section 0059). 

It would therefore be obvious to one having ordinary skill in the art a the 
time of the present invention to modify the teachings of Ono 234 with that of 
Sakurada 082, in order to achieve the benefits of defect-free growth in the Cz 
grown crystals, which as disclosed by Sakurada 082 allows for more optimal 
property characteristics of the grown crystalline material. 

2) Claims 18-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ono (US Pg Pub No. 2002/0017234) in view of Sakurada (US Pg Pub No. 
2003/01 16082) in further view of lino (US Patent No. 5,980,630). 

From the aforementioned rejection, the hypothetical combination of Ono 
234 and Sakurada 082 pertain to the fabrication of a single crystal silicon ingot 
material. 

However the hypothetical combination fails to disclose the specified 
magnetic ranges for the magnetic field applied to the single crystal growth melt. 
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In the same field of endeavor pertaining to single crystalline growth utilizing 
an MCZ growth means, lino 630 discloses the obvious advantageousness for 
employing a magnetic field in the growth of single crystalline ingot materials such 
as Silicon (See Abstract), it further discloses the known use of ranges from 3000- 
6000 gauss to be employed on the ingot growing melt as it is pulled from the melt 
(See Col 4 Lines 46-61). 

It would be obvious to one having ordinary skill in the art at the time of the 
present invention to employ the specified technique of lino 630 with that of the 
hypothetical combination of Ono 234 and Sakurada 082, in order to enhance the 
manufacturing process and aid in the suppression of defects from forming in the 
solidified ingot as it is pulled from the melt (See Col 2 Lines 50-68 and Col 3 
Lines 1-7). 

Response to Arguments 

3) Applicant's arguments with respect to claims 8-23 have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

4) Applicant's amendment necessitated the new ground(s) of rejection 
presented in this Office action. Accordingly, THIS ACTION IS MADE FINAL. 
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See MPEP § 706.07(a). Applicant is reminded of the extension of time policy as 
set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the 
advisory action is not mailed until after the end of the THREE-MONTH shortened 
statutory period, then the shortened statutory period will expire on the date the 
advisory action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will 
be calculated from the mailing date of the advisory action. In no event, however, 
will the statutory period for reply expire later than SIX MONTHS from the date of 
this final action. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to G. NAGESH RAO whose telephone number is 
(571)272-2946. The examiner can normally be reached on 8:30AM-5PM 
(INDEPENDENT FLEX SCHEDULE). 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, MIKHAIL KORNAKOV can be reached on (571)272- 
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1303. The fax phone number for the organization where this application or 
proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to 
the automated information system, call 800-786-9199 (IN USA OR CANADA) or 
571-272-1000. 

GNR 

/G. Nagesh Rao/ 



/Robert M Kunemund/ 

Primary Examiner, Art Unit 1792 



